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 ABSTRACT 
 

Early detection and the management provide strategic 
role to decide therapies for mothers with high risk of 
preeclampsia and to prevent further complication. Expert-
consulting system-based application could accelerate the early 
detection of preeclampsia and provides immediate expert 
feedbacks. This research and development attempted to 
implement D’PEk_Hil application for early detection and 
provide preeclampsia recommendation. This quasi-experimental 
design used posttest only design with non-equivalent control 
group. The subjects were 28 midwives grouped into intervention 
group to receive D’PEk_Hil application, consisting of 14 
midwives; and control group to receive Mother-Child handbook, 
consisting of 14 midwives. The researchers analyzed the data 
with independent t-test. D’PEk_Hil application, observed in the 
intervention group, yieleded an immediate diagnose provision 
with 435,46 ± 25,809 (seconds) while the control group was 
with 608,11 ± 62,756 (seconds), (p-value of 0.01). The 
intervention group had a speed of providing recommendation for 
444,46 ± 25,809 (seconds) while the control group was 695,25 ± 
62,756 (seconds), (p-value of 0.000). The results revealed 
significant mean differences of diagnosis provision speed and in 
terms of providing recommendation based on the diagnoses 
between the groups. The D’PEk_Hill implementation could 
improve the time efficiency to early detect and provide therapy 
recommendaitons for preeclampsia mothers. 

 
 

INTRODUCTION 

Preeclampsia may occur due to 

hypertensive disorders, the pregnancy 

complications. This situation put both 

mother and fetus at high risks. 

Preeclampsia, a hypertensive disorder, 

may develop after 20-week gestation, 

characterized by high protein levels 

(Rana et al., 2019). This disorder may 

also impair placental factor and 

influence maternal kidney, liver, and 

brain function. A prolonged situation of 

preeclampsia without any accurate 

management may lead to tonic-clonic 

seizures (eclampsia) (Musyoka et al., 

2019). According to the World Health 
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Organization (WHO), major causes of 

maternal mortality worldwide include 

severe hemorrhage, infection, 

hypertension (preeclampsia), 

complications during childbirth, and 

unsafe abortion (Cresswell et al., 2025). 

Preeclampsia significantly 

contributes to maternal and fetal 

morbidity and mortality, including 

intrauterine growth restriction, placental 

abruption, oligohydramnios, stillbirth, 

and fetal death (Chen et al., 2022). 

Scholars estimate the effects of 

preeclampsia, between 2% and 8%, of 

all pregnancies worldwide. Thus, 

preeclampsia becomes the leading cause 

of both maternal and perinatal 

morbidity and mortality (Vera-Ponce et 

al., 2025). Previous studies revealed the 

range of prevalence of preeclampsia 

between 1.8% and 16.7% in developing 

countries, while the prevalence in 

developed countries was only 0.4 (Mou 

et al., 2021). In Indonesia's setting, 

hypertensive disorders, as the attributed 

factor of maternal deaths, increased 

from 8% to 19% between 1990 and 

2022 (Khan et al., 2022). This high 

mortality requires the immediate 

necessity to provide excellent 

prevention and preeclampsia 

management strategies (Aldika Akbar et 

al., 2025). 

The efforts of lowering the 

preeclampsia rate may also include 

antenatal care, or ANC. This care is 

crucial and associated with 

preeclampsia (Tesfahun et al., 2023). 

(Gultom, 2024) also asserts that regular 

ANC visits improve the early detection 

of preeclampsia. This effort allows 

healthcare providers to routinely 

monitor blood pressure, assess 

symptoms starting from edema and 

headache, and perform urine tests to 

identify proteinuria (Gultom, 2024). 

Since every pregnancy carries a risk of 

complications, pregnant women should 

understand the risk factors and 

preventive measures related to 

preeclampsia. The effort to provide 

ANC-integrated early detection could 

prevent pregnancy-related illness and 

lower long-term health risks (Nurhayati, 

2025).  

Early detection applications for 

preeclampsia are needed to accelerate 

diagnosis and provide appropriate 

recommendations for pregnant women. 

Several studies have developed 

technologies to improve the early 

detection of preeclampsia. For example, 
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a rule-based system (RBS) has 

demonstrated effectiveness in 

accelerating early detection and 

supporting healthcare professionals in 

clinical practice (Aini et al., 2019). 

Furthermore, an Android-based 

preeclampsia detection application was 

shown to facilitate faster diagnosis and 

provide appropriate therapeutic 

recommendations based on 

preeclampsia diagnosis and 

management guidelines(Simbolon et al., 

2020). 

The advances, on the other hand, 

still pose limitations, for example, the 

absence of human-in-the-loop feedback 

as the mechanism to provide direct 

expert consultation. Thus, expert 

feedback integrates specialist 

knowledge into the decision-making 

process and improves the certainty of 

clinical recommendations (Simbolon et 

al., 2020). According to the maternal 

and child health (MCH) handbook, 

early preeclampsia screening requires 

referral to a specialist when scoring 

identifies at least two moderate-risk 

factors (yellow category) or one high-

risk factor (red category) (Aini et al., 

2019). In addition, researchers should 

evaluate such applications using the 

Technology Acceptance Model (TAM) 

to assess users’ acceptance of 

information systems (Simbolon et al., 

2020). 

Based on these issues, the 

researchers sought to extend previous 

work on the early detection of 

preeclampsia and recommendation 

systems for pregnant women through 

the D’PEk_Hil application. This study 

aims to determine whether the 

application can accelerate diagnosis, 

provide appropriate therapeutic 

recommendations, and connect users 

directly with experts. Ultimately, the 

application is expected to help prevent 

more severe complications of 

preeclampsia. 

 

RESEARCH METHODS 

This quasi-experimental design 

research used posttest only design with 

non-equivalent control group. The 

current research used two groups: the 

intervention group receiving D’PEk_Hil 

and the control group with maternal-

child handbook. The application, 

D’PEk_Hil, is a developed product from 

the previous application. The latest 

features of the application, after the 

previous version, are: complemented 
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with check-up data, the 17 preeclampsia 

risk factors based on Naitonal 

Guidelines for Medical Services of 

Indonesian Obstetrics and Gynecology 

Association and the 2020 Maternal-

Child handbook; and the human-in-the 

loop role (HiTL). The utilization of this 

early application detection is online. 

Thus, users can input the data of 

pregnant mother check-ups and lead to 

diagnoses automatically. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1 

The D’PEk_Hil Display 
 

The system provides therapy 

recommendation based on the guideline 

and diagnoses of the pregnant mothers 

automatically after users gained the 

diagnoses. 
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Figure 2 

The Recommendation and Human in the Loop Features of D’PEk_Hil Application 
 

This application also serves to 

provide expert consultation with a 

feature to directly connect healthcare 

providers and specialist physicians. This 

connection occurs through a human-in-

the-loop, HiTL, mechanism. The given 

expert feedback allows specialists to 

examine the accuracy of the generated 

diagnoses and recommendations by 

application to reflect the pregnant 

woman's condition.  

The researchers performed this 

research at Margorejo, Ganjar, Agung, 

and Tejo Agung community health 

centers in April 2021, in Metro City, 

Lampung. The researchers took 169 

healthcare providers, the midwives, 

working in the city. The period of the 

research lasted over a year. The 

researchers determined the sample size 

with Slovin's formula, leading to 14 

participants for each intervention and 

control group. The researchers 

employed purposive sampling and 

included midwives who held at least a 

three-year diploma, could operate and 
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use online applications, agreed to 

participate in the study, had received 

training on the D’PEk_Hil application, 

and owned a smartphone running 

Android version 2.0 or higher. The 

exclusion criteria included midwives 

who were unable to operate online 

applications and those who declined 

participation. 

The researchers used several 

instruments for data collection. First, 

the researchers used a stopwatch to 

measure the speed of preeclampsia 

diagnosis and recommendation 

provision. In this mechanism, the 

researchers used the technology 

acceptance model, TAM, to examine 

the effectiveness of the information 

system. The researchers used the TAM 

questions due to the excellent reliability 

and validity results. The evidence of the 

validity results, of all 12 questionnaire 

items, was based on the critical value 

results of the calculated correlation 

coefficient. This formula suggests the r-

count is higher than the r-table. In this 

research, the r-table is 0.532. The 

reliability test using Cronbach’s alpha 

yielded an r-count of 0.949, which 

exceeded the r-table value of 0.532. 

The normality tests for 

diagnostic speed, recommendation 

speed, and TAM scores produced p-

values greater than 0.05, indicating that 

the data were normally distributed. 

Therefore, the researchers used an 

independent t-test to compare the 

groups. To protect participant 

confidentiality, the researchers assigned 

respondent codes and restricted access 

to participant identities to the 

researchers and the respective 

respondents. The Ethics Committee of 

the Health Polytechnic of the Ministry 

of Health Semarang approved this study 

under Ethical Clearance No. 

048/EA/KEPK/2021. 

 

 

RESULTS AND DISCUSSION 
Table 1 Respondent Characteristics Based on Educational Background 

*Lavene’s Test 

Educational Background Intervention n (%) Control n (%) p-value* 

Tree Years Diploma of Midwifery 5 (17,9) 4 (14,3) 
0,459 Bachelor of Midwifery 6 (21,4) 8 (28,6) 

Professional Midwifery 3 (10,7) 2 (7,1) 
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Table 1 shows that most 

respondents in both the intervention and 

control groups had completed either a 

tree years diploma or a bachelor’s 

degree in midwifery. This indicates that 

the respondents in this study met the 

inclusion criteria, which required a 

minimum educational background of a 

tree years diploma. The homogeneity 

test on the educational background 

characterictic yielded a significance 

value of 0,459 (> 0,05), indicating that 

the data were homogeneous. Therefore, 

it can be concluded that the distribution 

of respondent characteristics in both 

groups was equivalent and comparable 

in terms of educational background. 

This research examined the 

speed differences among the diagnoses, 

recommendation, and respondent 

demands toward the D’PEk_Hil 

application, a developed application of 

the previous preeclampsia detection. 

The current application has 17 risk 

factors of preeclampsia based on 

National Guidelines for Medical 

Services of the Indonesian Obstetrics 

and Gynecology Association dan 

Maternal and the 2020 Child Handbook. 

The current developed application is 

usefable online to input data of pregnant 

mother check-up results and to provide 

diagnoses automatically. Table 2 

presents the speed differences to 

diagnose preeclampsia with D’PEk_Hil 

application compared to manual system. 

 
Table 2 Diagnosing Speed Differences 

Groups N 
Diagnosing speed (second) 

p-value* Effect Size 
Mean ±SD 

Intervention  14 435,46 ± 25,809 
0,001 3,6 

Control 14 608,11 ± 62,756 
*Independent T-Test 
 

Table 2 presents all respondents 

of the intervention group, receiving the 

developed application, yield average 

check-up result of 435.46 seconds while 

the control group with conventional 

mechanism with 608.11 seconds. The 

results sugest the intervention group 

experiences faster speed, 172.65 

seconds, than the control group. The 

independent t-test also proves, with the 

p-value of 0.001 ≤ 0.05 (α). Thus, the 

statistic test accepts Ha and denis H0, 
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suggesting a time difference between 

diagnosing preeclampsia with 

D’PEk_Hil and manual system. The 

Cohen’s d effect size analysis revealed 

that the implementation of the 

D’PEk_Hil application had a very large 

effect (d = 3,6) on the speed of 

preeclampsia diagnosis. These results 

indicated that the D’PEk_Hil 

application substantially improved the 

speed of diagnosing preeclampsia in 

pregnant women. 

Table 3 provides the required 

speed differneces to provide 

recommendation between D’PEk_Hill 

application and manual system. 

 
Table 3 The Speed Differences to Provide Recommendation 

Groups n 
Speed to Recommend (second) 

p-value* Effect Size 
Mean ±SD 

Intervention 14 444,46 ± 25,809 
0,000 5,08 

Control 14 695,25 ± 62,756 
*Independent T-Test 

 
Table 3 presents all respondents, 

within the intervention group, requires 

average time of 444.46 seconds, to 

obtain recommendation while the 

control group with 695.25. The results 

suggest a relatively faster speed of the 

intervention group with 250.79 seconds 

than the control group to receive 

recommendation of the pregnant 

women. The independent t-test also 

obtains a p-value of 0.000 ≤ 0.05 (α). 

The result accepts Ha and denis H0, 

suggesting a time difference to provide 

recommendations for both groups. The 

Cohen’s d effect size analysis revealed 

that the implementation of the 

D’PEk_Hil application had a very large 

effect (d = 5,08) on the speed of 

providing recommencations. These 

results indicate that the application 

substantially improved the speed 

recommendations regarding 

preeclampsia symptoms in pregnant 

women. 

The researchers had all 

respondents of intervention group, using 

D’PEk_Hil application, to fill the TAM 

questionnaires. This effort was useful to 

examine the acceptability and usability 

of D’PEk-Hil application by midwives. 

The test also required the researchers to 

interpret the effectiveness score of the 

application. Table 4 provides the 

respondent responses toward 

D’PEk_Hil application. 
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Table 4 Respondent Assessment toward D’PEk_Hil Application 
No Effectiveness of the Variables n Min Max Mean (%) 
1. Usefulness 14 4 5 4.6 91.4 
2. Speed 14 4 5 4.5 90 
3. Appropriateness 14 4 5 4.6 91.4 
4. Ease-of-use 14 3 5 4.4 88.6 
5. Accuracy 14 4 5 4.5 90 
6. Trustworthiness 14 4 5 4.6 91.4 

Mean 3.8 5 4.5 90.5 
 

Table 4 reveals the usefulness 

variable, with a maximum score of 5, or 

"extremely agree," and a minimum 

score of 4, or "agree." The mean of this 

variable is 4.6 with a score percentage 

of 91.4%. The results indicate the 

application is highly effective for early 

detection of preeclampsia. In terms of 

the speed variable, the obtained 

maximum score from the respondents is 

5, "extremely appropriate," and the 

minimum score is 4, "appropriate." The 

mean score is 4.5 and the score 

percentage is 90%. These findings 

indicate that users considered the 

application highly effective in 

facilitating rapid early detection. For the 

suitability variable, respondents 

provided a maximum score of 5 (highly 

appropriate) and a minimum score of 4 

(appropriate), resulting in a mean score 

of 4.6 and a percentage score of 91.4%. 

These results indicate that users 

regarded the early detection data 

generated by the D’PEk_Hil application 

as highly appropriate. 

For the ease-of-use variable, 

respondents reported a maximum score 

of 5 (highly appropriate) and a 

minimum score of 3 (neutral), with a 

mean score of 4.4 and a percentage 

score of 88.6%. These findings indicate 

that users perceived the application as 

highly effective and easy to use for 

early detection. For the accuracy 

variable, respondents assigned a 

maximum score of 5 (highly 

appropriate) and a minimum score of 4 

(appropriate), producing a mean score 

of 4.5 and a percentage score of 90%. 

These results indicate that users 

considered the application highly 

effective in providing accurate early 

detection. For the trustworthiness 

variable, respondents reported a 

maximum score of 5 (highly 
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appropriate) and a minimum score of 4 

(appropriate), with a mean score of 4.6 

and a percentage score of 91.4%. These 

findings indicate that users had a high 

level of trust in the D’PEk_Hil 

application. 

Overall, Table 4 shows that the 

six variables achieved a mean score of 

4.5, corresponding to an overall 

effectiveness percentage of 90.5%. The 

highly effective overall effectiveness 

score indicates that midwives can 

readily accept and use the D’PEk_Hil 

application for the early detection of 

preeclampsia in pregnant women while 

obtaining direct feedback from 

specialist physicians. 

 

Discussion 

The D’PEk_Hil application is an 

expert consulting system that includes a 

feature enabling direct communication 

between midwives and specialist 

physicians through a human-in-the-loop 

(HiTL) mechanism. In this research, the 

researchers had specialist physicians 

provide feedback related to the 

submitted examination results by the 

midwives. With the feedback, 

specialists could evaluate the accuracy 

of both the generated diagnoses and 

recommendations from the application 

to meet the patients' necessities. Among 

all cases evaluated using the D’PEk_Hil 

application for early preeclampsia 

detection, 15 pregnant women received 

direct feedback from obstetric 

specialists. Midwives submitted 

examination results through the 

application, and specialists reviewed 

and analyzed the findings. After that, 

the specialists documented the 

assessments and the recommendation. 

They could do it in the advice section. 

Then, the midwives could access the 

advice directly through the application. 

The D’PEk_Hil application 

helps midwives establish accurate and 

timely diagnoses, develop effective care 

plans, reduce patient waiting times, and 

minimize administrative workload. 

(Rahman et al., 2024) also reported that 

healthcare professionals typically could 

review patient history, current 

symptoms, and clinical 

recommendations. These matters 

facilitate the determination of relevant 

diagnoses and treatment plans. Artificial 

intelligence systems perform similar 

processes in a much shorter time and 

often with higher accuracy because they 

can simultaneously access and analyze 

https://journal.ibrahimy.ac.id/index.php/oksitosin
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/


141  Oksitosin: Jurnal Ilmiah Kebidanan, Vol. 13, No. 2, Agustus 2026: 131-151 
 

 
Available Online at https://journal.ibrahimy.ac.id/index.php/oksitosin 
p-ISSN: 2354-9653| e-ISSN: 2597-6524 

Licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 
International License 

large volumes of data. In addition, these 

systems can support healthcare 

professionals by providing rapid access 

to relevant clinical information. 

In this research, the generated 

recommendation by the D'PEk_Hil 

application based on the preeclampsia 

diagnoses does not immediately replace 

clinical assessments or diagnoses from 

either midwives or physicians. Instead, 

it serves as a data-driven reference that 

supports clinical decision-making. In 

this research, the researchers developed 

an application in which human 

involvement is essential. These reports 

require meaningful input from end-

users. In the context of healthcare, a 

human-in-the-loop system is important. 

This involvement requires safety-

critical analysis to be realized within 

medical practice (Budd et al., 2021). In 

this framework, humans contribute 

through evaluation, supervision, and 

consultation. In terms of 

implementation, detailed and explicit 

expert knowledge of clinical processes 

is important. The evolution of 

information-based medicine does not 

neglect the central role of experts to 

make decisions. This effort occurs by 

providing patient-specific insights to 

generate more accurate 

recommendations (Girardi et al., 2016). 

The recommendation system 

embedded in m-health applications 

influences the appropriateness of 

recommendations generated from 

diagnostic results. However, artificial 

intelligence (AI) systems do not make 

predictions with complete certainty 

because they primarily rely on statistical 

models rather than absolute certainty. 

To address this limitation, some AI 

systems incorporate human-in-the-loop 

mechanisms that allow experts to 

provide direct feedback to the system, 

thereby increasing the reliability and 

confidence of the resulting 

recommendations (Wolfewicz, 2020). 

The human-in-the-loop could 

manage the system drawback by 

participating in the decision process. 

HITL implementation is a promising 

technique by integrating knowledge 

from medical experts, the specialists, 

into the decision process to ensure the 

accurate decision and lower system 

failure while providing recommendation 

(Holzinger et al., 2016). 

The requirement of using the 

D’PEK_hil application is – medical 

workforce, the midwives. In this 
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research, the midwives had to use 

online application. In this case, (Manik, 

2026) also explains the importances of 

infrastructures and medical workforce 

competences in the integrated process 

of artificial intelligene. Healthcare 

providers with excellent basic 

technology conceptual understanding 

could easily use artificial intelligence to 

support clinical practices. Thus, training 

and education about digital technology 

implementation in providing healthcare 

service become important to improve 

the medical workforces’ readiness in 

transforming technological-based health 

system. This adequate understanding 

could facilitate medical workers to 

interpret the generated recommendation 

by the AI critically and contextually. 

 

Implementation of D’PEk_Hil 

Application in Predicting Preeclampsia 

based on Preeclampsia Risk Factors  

The D’PEk_Hil application is an 

innovation developed from the previous 

Preeclampsia Detection application by 

incorporating a comprehensive 

preeclampsia risk-factor screening 

checklist, which was absent in the 

earlier version. The application operates 

as smartphone-based software designed 

to support the early detection of 

preeclampsia. It aims to accelerate risk 

assessment during early pregnancy and 

facilitate the management of pregnant 

women identified with hypertensive 

disorders of pregnancy. In addition, the 

D’PEk_Hil application enables users to 

obtain direct feedback from specialists. 

Healthcare providers can use 

smartphone-based applications to 

perform early preeclampsia screening 

based on maternal risk factors, with 

accuracy levels that closely align with 

expert diagnoses (Trayner, 2017). 

Therefore, early detection applications 

can serve as an effective tool for 

midwives to identify preeclampsia in 

pregnant women (Ahmad M, 2018). 

The statistical analysis showed 

that the intervention group using the 

D’PEk_Hil application required an 

average of 435.46 seconds to complete 

preeclampsia detection, with a standard 

deviation of 25.809. Contradictorily, the 

time average needed by the control 

group is 608.11 seconds, with an SD of 

62.756. These findings suggest the 

developed application could lower the 

required time for early preeclampsia 

detection by 172.79 compared with the 

manual method. Thus, the application 
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increased the speed of diagnosis by 

automatically analyzing preeclampsia 

risk factors and patient data entered into 

the system, whereas the manual 

approach relied on the Mother and 

Child Health Handbook. 

The substantial difference in 

detection time between the D’PEk_Hil 

application and the manual method 

resulted from the number of 

calculations required in the 

conventional process. When using the 

manual approach, midwives had to 

calculate body mass index (BMI), 

determine mean arterial pressure 

(MAP), score preeclampsia risk factors, 

and complete a preeclampsia screening 

assessment. In contrast, when using the 

D’PEk_Hil application, midwives only 

needed to enter the pregnant woman’s 

data into the system. The application 

then automatically processed the 

information and determined whether the 

woman was at risk of preeclampsia 

while simultaneously generating a 

current health assessment. 

According to (Idris et al., 2025), 

healthcare information systems 

positively affect diagnostic accuracy, 

efficiency, and speed. These systems 

facilitate early disease detection, reduce 

diagnostic errors, and support more 

personalized, data-driven treatment 

strategies. Early preeclampsia detection 

systems also improve the completeness 

of maternal data used for screening and 

diagnosis compared with manual 

methods (Aini et al., 2019). Another 

study reported that approximately seven 

million individuals remained 

undiagnosed with hypertension and 

were unaware of their hypertension risk 

factors. Timely and accurate early 

detection of hypertension produces 

better outcomes than identifying the 

condition only after hypertension has 

developed (Trayner & Taylor, 2017). 

These findings highlight the importance 

of early preeclampsia screening during 

pregnancy to ensure timely intervention 

and management. 

Persistent errors found in 

preeclampsia diagnosis may occur due 

to incomplete examination data. This 

matter indicates the inadequacy of 

applied informationn to support 

diagnosis and monitor maternal health 

(Espinilla et al., 2017). Early detection 

of preeclampsia enables healthcare 

providers to establish appropriate 

monitoring plans and clinical 

management strategies after identifying 
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complications at an early stage. 

Prophylactic interventions initiated 

during mid-pregnancy may be less 

effective, whereas predicting 

preeclampsia in early pregnancy can 

facilitate more effective preventive 

strategies. Therefore, comprehensive 

examination data are essential for 

identifying preeclampsia risk factors 

early, preventing disease progression, 

and reducing adverse maternal 

outcomes. 

 

Implementation of D’PEk_Hil in 

Providing Therapy Recommendation 

The D’PEk_Hil application is a 

system that automatically generates 

recommendations based on diagnostic 

results and identified risk factors. The 

developers designed the 

recommendation module according to 

the National Guidelines for Medical 

Services of the Indonesian Obstetrics 

and Gynecology Association and 

integrated specialist physicians’ 

evaluations to produce 

recommendations that healthcare 

providers can directly implement in the 

management of pregnant women. 

Statistical analysis showed that 

the intervention group using the 

D’PEk_Hil application required an 

average of 444.46 seconds to generate 

recommendations, with a standard 

deviation of 25.809. In contrast, the 

control group required an average of 

695.25 seconds, with a standard 

deviation of 62.756. Thus, the 

intervention group generated 

recommendations 250.79 seconds faster 

than the control group. Statistical testing 

confirmed that the difference in 

recommendation time between the 

D’PEk_Hil application and the manual 

method was significant. 

The substantial difference in 

recommendation time resulted from the 

additional analysis required in the 

manual process. When using the 

conventional method, midwives needed 

to reanalyze examination findings 

before determining an appropriate 

therapeutic recommendation based on 

the pregnant woman's current condition. 

Furthermore, the midwives’ experience 

and educational background influenced 

the time required to formulate 

recommendations. In contrast, the 

D’PEk_Hil application automatically 

generates recommendations based on 

early preeclampsia detection results and 

risk-factor screening data stored within 
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the system. 

The recommendation output 

provided by the application facilitates 

healthcare providers’ work, particularly 

that of midwives, by supporting the 

delivery of appropriate care to pregnant 

women. In addition, the 

recommendation feature helps reduce 

errors in diagnosis and clinical 

management for both healthy pregnant 

women and those at risk of 

complications. 

Previous studies have shown 

that application-based recommendation 

systems are necessary to ensure that 

generated outputs remain consistent 

with the clinical information and 

diagnoses entered into the system, 

thereby improving recommendation 

accuracy (Simbolon et al., 2020). 

Recommendation systems also help 

prevent errors in clinical decision-

making and improve the effectiveness 

of selecting appropriate interventions 

(Yang et al., 2017). 

The recommendation system 

embedded in the application assists 

users in making decisions based on 

collected and classified patient data. 

This system could generate 

recommendations for the users' 

necessities by using the knowledge base 

(Alian et al., 2018). Recommendation 

systems can also support accurate 

diagnosis and predict appropriate 

medication strategies. The reports from 

the Centers for Disease Control and 

Prevention found that more than 

250,000 deaths were attributed to 

medication errors. To address this issue, 

recommendation systems integrate 

expert medical knowledge with 

bidirectional long short-term memory 

(LSTM) models to generate effective 

time-sequenced recommendations for 

long-term health conditions. This 

approach enables healthcare providers 

to monitor treatment histories more 

effectively over extended periods 

(Wedagu et al., 2020). 

 

Effectiveness of D’PEk_Hil Application 

by Medical Workers 

The effectiveness evaluation of 

the D’PEk_Hil application produced a 

mean score of 4.4 (88.6%) across six 

dimensions: usefulness, speed, 

suitability, ease of use, accuracy, and 

trust. These results indicate that the 

D’PEk_Hil application is highly 

effective for the early detection of 

preeclampsia. Technology adoption 
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generally depends on cognitive 

processes and aims to maximize the 

utility of the technology. System 

quality, self-efficacy, and perceived 

ease of use positively influence users’ 

intentions to adopt information systems 

in the future (Salloum et al., 2019). 

One strategy for promoting the 

adoption of m-health applications is to 

prioritize ease of use while ensuring the 

confidentiality of patient data and 

examination results. Research has 

shown that concerns about data privacy 

can influence the use of m-health 

applications. Furthermore, perceived 

usefulness predicts users’ intentions to 

adopt m-health services more strongly 

than perceived ease of use. Device 

design also plays an important role in 

user acceptance of a system (Campbell 

et al., 2017). 

M-health applications not only 

accelerate data entry but also stimulate 

demand for essential health services, 

strengthen human resource capacity, 

and improve the overall performance of 

healthcare systems. As a result, m-

health solutions increase the efficiency 

of healthcare delivery (Negandhi et al., 

2016). They also reduce operational 

costs because healthcare providers no 

longer rely on paper-based data 

collection methods and can collect data 

more efficiently (Rothstein et al., 2016). 

The implementation of m-health 

systems in maternal health data 

collection and reporting provides 

several benefits. These systems could 

improve data quality by improving 

completeness; timeliness through real-

time reporting; currency; and accuracy. 

Those systems also facilitate efficient 

data collection, simplify supervision 

and monitoring, improve healthcare 

service quality, improve workforce 

productivity, motivate healthcare 

workers, lower workload in terms of 

data collection and utilization, and 

facilitate rapid data synthesis within a 

user-friendly format (Hermansyah et al., 

2017; Permatasari et al., 2021). 

Information systems also 

streamline patient registration, 

accelerate access to existing patient 

records, and facilitate the storage of 

large volumes of data. In addition, they 

improve reporting processes, enhance 

data security and maintenance, and 

reduce the risk of duplicate medical 

record numbers (Permatasari et al., 

2021). 

The D’PEk_Hil application 

https://journal.ibrahimy.ac.id/index.php/oksitosin
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/


147  Oksitosin: Jurnal Ilmiah Kebidanan, Vol. 13, No. 2, Agustus 2026: 131-151 
 

 
Available Online at https://journal.ibrahimy.ac.id/index.php/oksitosin 
p-ISSN: 2354-9653| e-ISSN: 2597-6524 

Licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 
International License 

represents an innovative approach to 

early pre-eclampsia detection. Before 

this study, no dedicated preeclampsia 

screening application incorporated a 

human-in-the-loop feature. By 

following the standards established by 

the National Institute for Health and 

Clinical Excellence (NICE) and the 

National Guidelines for Medical 

Services of the Indonesian Obstetrics 

and Gynecology Association, the 

application captures more 

comprehensive information on pregnant 

women, including risk factors and 

examination findings relevant to 

preeclampsia screening. The integration 

of automated recommendations and 

direct expert feedback further enhances 

the application's effectiveness and 

practical value in supporting midwives’ 

daily clinical responsibilities. 

The researchers acknowledge 

several limitations of this study. The 

limited study period restricted the 

number of pregnant women with 

preeclampsia risk factors who could be 

included in the dataset. Future versions 

of the application should incorporate a 

direct chat feature with specialist 

physicians to facilitate faster feedback 

and allow users to determine physician 

availability in real time. The application 

also requires a stable internet 

connection to ensure optimal 

performance. In addition, the 

D’PEk_Hil application currently 

supports only Android-based 

smartphones, preventing access by users 

of other mobile operating systems. 

 

CONCLUSIONS  

The current results and 

discussions conclude the developed 

application could early detect based on 

the preeclampsia factors and immediate 

recommendation speed than the manual 

system. The D’PEk_Hil application had 

excellent capability to perform human-

in-the-loop feature to provide 

immediate feedback from the 

specialists. The effectiveness of the 

application, by the midwives, is high 

with a percentage of 90.5%. Thus, 

D’PEk_Hill could facilitate midwives to 

perform early preeclampsia detection 

and receive immediate feedback from 

the experts remotely. 

 

LITERATURE 

Aini, F. N., Widyawati, M. N., & 
Suryono, S. (2019). Early 
Detection of Preeclampsia using a 
Rule-Based System Information 

https://journal.ibrahimy.ac.id/index.php/oksitosin
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/


Oksitosin: Jurnal Ilmiah Kebidanan, Vol. 13, No. 2, Agustus 2026: 131-151 148 
 

 
Available Online at https://journal.ibrahimy.ac.id/index.php/oksitosin 
p-ISSN: 2354-9653| e-ISSN: 2597-6524 

Licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 
International License 

System. Journal of Physics: 
Conference Series, 1179(1), 
012139. 
https://doi.org/10.1088/1742-
6596/1179/1/012139 

Aldika Akbar, M. I., Gumilar, K. E., 
Aziz, M. A., Pribadi, A., Bachnas, 
M. A., Aryanda, R. A., & Dekker, 
G. (2025). Maternal death 
associated with preeclampsia in 
Indonesia. Pregnancy 
Hypertension, 42, 101400. 
https://doi.org/10.1016/j.preghy.20
25.101400 

Alian, S., Li, J., & Pandey, V. (2018). A 
Personalized Recommendation 
System to Support Diabetes Self-
Management for American 
Indians. IEEE Access, 6, 73041–
73051. 
https://doi.org/10.1109/ACCESS.2
018.2882138 

Budd, S., Robinson, E. C., & Kainz, B. 
(2021). A survey on active learning 
and human-in-the-loop deep 
learning for medical image 
analysis. Medical Image Analysis, 
71, 102062. 
https://doi.org/10.1016/j.media.202
1.102062 

Campbell, J. I., Aturinda, I., Mwesigwa, 
E., Burns, B., Santorino, D., 
Haberer, J. E., Bangsberg, D. R., 
Holden, R. J., Ware, N. C., & 
Siedner, M. J. (2017). The 
Technology Acceptance Model for 
Resource-Limited Settings (TAM-
RLS): A Novel Framework for 
Mobile Health Interventions 
Targeted to Low-Literacy End-
Users in Resource-Limited 
Settings. AIDS and Behavior, 
21(11), 3129–3140. 

https://doi.org/10.1007/s10461-
017-1765-y 

Chen, X., Yuan, L., Ji, Z., Bian, X., & 
Hua, S. (2022). Development and 
validation of the prediction models 
for preeclampsia: a retrospective, 
single-center, case-control study. 
Annals of Translational Medicine, 
10(22), 1221–1221. 
https://doi.org/10.21037/atm-22-
4192 

Cresswell, J. A., Alexander, M., Chong, 
M. Y. C., Link, H. M., 
Pejchinovska, M., Gazeley, U., 
Ahmed, S. M. A., Chou, D., 
Moller, A.-B., Simpson, D., 
Alkema, L., Villanueva, G., 
Sguassero, Y., Tunçalp, Ö., Long, 
Q., Xiao, S., & Say, L. (2025). 
Global and regional causes of 
maternal deaths 2009–20: a WHO 
systematic analysis. The Lancet 
Global Health, 13(4), e626–e634. 
https://doi.org/10.1016/S2214-
109X(24)00560-6 

Espinilla, M., Medina, J., García-
Fernández, Á.-L., Campaña, S., & 
Londoño, J. (2017). Fuzzy 
Intelligent System for Patients with 
Preeclampsia in Wearable Devices. 
Mobile Information Systems, 2017, 
1–10. 
https://doi.org/10.1155/2017/78384
64 

Girardi, D., Küng, J., Kleiser, R., 
Sonnberger, M., Csillag, D., 
Trenkler, J., & Holzinger, A. 
(2016). Interactive knowledge 
discovery with the doctor-in-the-
loop: a practical example of 
cerebral aneurysms research. Brain 
Informatics, 3(3), 133–143. 

https://journal.ibrahimy.ac.id/index.php/oksitosin
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/


149  Oksitosin: Jurnal Ilmiah Kebidanan, Vol. 13, No. 2, Agustus 2026: 131-151 
 

 
Available Online at https://journal.ibrahimy.ac.id/index.php/oksitosin 
p-ISSN: 2354-9653| e-ISSN: 2597-6524 

Licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 
International License 

https://doi.org/10.1007/s40708-
016-0038-2 

Gultom, A. M. R. (2024). The Impact of 
Antenatal Health Education on 
Healthy Pregnancy and Safe 
Delivery. Journal of Social 
Research, 3(3), 858–865. 
https://doi.org/https://doi.org/10.55
324/josr.v3i3.1970 

Hermansyah, Y., Lazuardi, L., & Basri, 
M. H. (2017). Efektivitas 
penerapan aplikasi m-health untuk 
posyandu di Puskesmas Kembang 
Seri Kabupaten Bengkulu Tengah. 
Journal of Information Systems for 
Public Health, 2(1), 57–67. 
https://doi.org/10.22146/jisph.1124
0 

Holzinger, A., Valdez, A. C., & Ziefle, 
M. (2016). Towards Interactive 
Recommender Systems with the 
Doctor-in-the-Loop. Conference : 
Mensch Und Computer 2016, 1–9. 
https://doi.org/http://dx.doi.org/10.
18420/muc2016-ws11-0001 

Idris, M., Wijaya, A., Septian, L., 
Happy, T. A., & Graharti, R. 
(2025). Pemanfaatan Kecerdasan 
Buatan Sebagai Alat Bantu 
Diagnosis di Bidang Kesehatan : 
Literatur Review. Jurnal 
Kesehatan Unila, 9(1), 117–121. 

Khan, B., Allah Yar, R., Khakwani, A. 
khan, Karim, S., & Arslan Ali, H. 
(2022). Preeclampsia Incidence 
and Its Maternal and Neonatal 
Outcomes With Associated Risk 
Factors. Cureus. 
https://doi.org/10.7759/cureus.311
43 

Manik, H. (2026). Integrasi Kecerdasan 
Buatan dalam Diagnostik Medis: 

Peluang dan Tantangan di Era 
Kesehatan Digital . Indonesian 
Journal of Medicine, Health and 
Nursing, 1(1), 45–57. 

Mou, A. D., Barman, Z., Hasan, M., 
Miah, R., Hafsa, J. M., Das Trisha, 
A., & Ali, N. (2021). Prevalence of 
preeclampsia and the associated 
risk factors among pregnant 
women in Bangladesh. Scientific 
Reports, 11(1), 21339. 
https://doi.org/10.1038/s41598-
021-00839-w 

Musyoka, F. M., Thiga, M. M., & 
Muketha, G. M. (2019). A 24-hour 
ambulatory blood pressure 
monitoring system for 
preeclampsia management in 
antenatal care. Informatics in 
Medicine Unlocked, 16, 100199. 
https://doi.org/10.1016/j.imu.2019.
100199 

Negandhi, P., Chauhan, M., Das, A., 
Sharma, J., Neogi, S., & Sethy, G. 
(2016). Computer tablet-based 
health technology for 
strengthening maternal and child 
tracking in Bihar. Indian Journal 
of Public Health, 60(4), 329–333. 
https://doi.org/10.4103/0019-
557X.195868 

Nurhayati, N. (2025). Pregnant 
Women’s Knowledge About Early 
Detection of Preeclampsia at The 
Akbar Medica Clinic Mojokerto 
Regency. Journal of Scientific 
Research, Education, and 
Technology (JSRET), 4(4), 2370–
2376. 
https://doi.org/10.58526/jsret.v4i4.
939 

Permatasari, A. D., Trihandini, I., 
Bahar, R. J., & Kurniawan, R. 

https://journal.ibrahimy.ac.id/index.php/oksitosin
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/


Oksitosin: Jurnal Ilmiah Kebidanan, Vol. 13, No. 2, Agustus 2026: 131-151 150 
 

 
Available Online at https://journal.ibrahimy.ac.id/index.php/oksitosin 
p-ISSN: 2354-9653| e-ISSN: 2597-6524 

Licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 
International License 

(2021). Manfaat Penggunaan 
Mobile Health (m-Health) Dalam 
Pencatatan dan Pelaporan 
Kesehatan Ibu. Jurnal Biostatistik, 
Kependudukan, Dan Informatika 
Kesehatan, 1(2), 100–112. 
https://doi.org/10.7454/bikfokes.v1
i2.1010 

Rahman, Md. A., Victoros, E., Ernest, 
J., Davis, R., Shanjana, Y., & 
Islam, Md. R. (2024). Impact of 
Artificial Intelligence (AI) 
Technology in Healthcare Sector: 
A Critical Evaluation of Both 
Sides of the Coin. Clinical 
Pathology, 17. 
https://doi.org/10.1177/2632010X2
41226887 

Rana, S., Lemoine, E., Granger, J. P., & 
Karumanchi, S. A. (2019). 
Preeclampsia : Pathophysiology, 
Challenges, and Perspectives. 
Circulation Research, 124(7), 
1094–1112. 
https://doi.org/10.1161/CIRCRES
AHA.118.313276 

Rothstein, J. D., Jennings, L., Moorthy, 
A., Yang, F., Gee, L., Romano, K., 
Hutchful, D., Labrique, A. B., & 
LeFevre, A. E. (2016). Qualitative 
Assessment of the Feasibility, 
Usability, and Acceptability of a 
Mobile Client Data App for 
Community-Based Maternal, 
Neonatal, and Child Care in Rural 
Ghana. International Journal of 
Telemedicine and Applications, 
2016, 1–14. 
https://doi.org/10.1155/2016/25154
20 

Salloum, S. A., Qasim Mohammad 
Alhamad, A., Al-Emran, M., Abdel 
Monem, A., & Shaalan, K. (2019). 

Exploring Students’ Acceptance of 
E-Learning Through The 
Development of a Comprehensive 
Technology Acceptance Model. 
IEEE Access, 7, 128445–128462. 
https://doi.org/10.1109/ACCESS.2
019.2939467 

Simbolon, O., Widyawati, M. N., 
Kurnianingsih, K., Kubota, N., & 
Ng, N. (2020). Predicting the Risk 
of Preeclampsia using Soft Voting-
based Ensemble and Its 
Recommendation. 2020 
International Symposium on 
Community-Centric Systems (CcS), 
1–6. 
https://doi.org/10.1109/CcS49175.
2020.9231400 

Tesfahun, E., Tadesse, S., Hailu, A., 
Minda, A., Ekubay, M., Tariku, B., 
& Dagnaw, A. (2023). Prevalence 
of Preeclampsia and Associated 
Factors among Antenatal Care 
Attending Mothers at Tirunesh 
Beijing General Hospital, Addis 
Ababa, Ethiopia. Advances in 
Public Health, 2023, 1–5. 
https://doi.org/10.1155/2023/11324
97 

Trayner, I., & Taylor, L. J. (2017). NHS 
Western Isles - Involving our 
Patients: Faster Access to 
Treatment for Hypertension in 
Primary Care. International 
Journal of Integrated Care, 17(5), 
203. 
https://doi.org/10.5334/ijic.3513 

Vera-Ponce, V. J., Loayza-Castro, J. A., 
Ballena-Caicedo, J., Valladolid-
Sandoval, L. A. M., Zuzunaga-
Montoya, F. E., & Gutierrez De 
Carrillo, C. I. (2025). Global 
prevalence of preeclampsia, 

https://journal.ibrahimy.ac.id/index.php/oksitosin
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/


151  Oksitosin: Jurnal Ilmiah Kebidanan, Vol. 13, No. 2, Agustus 2026: 131-151 
 

 
Available Online at https://journal.ibrahimy.ac.id/index.php/oksitosin 
p-ISSN: 2354-9653| e-ISSN: 2597-6524 

Licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 
International License 

eclampsia, and HELLP syndrome: 
a systematic review and meta-
analysis. Frontiers in Reproductive 
Health, 7, 1–18. 
https://doi.org/10.3389/frph.2025.1
706009 

Wedagu, M. A., Chen, D., Hussain, M. 
A. I., Gebremeskel, T., Orlando, 
M. T., & Manzoor, A. (2020). 
Medicine Recommendation 
System For Diabetes Using Prior 
Medical Knowledge. Proceedings 
of the 2020 4th International 
Conference on Vision, Image and 
Signal Processing, 1–5. 
https://doi.org/10.1145/3448823.34
48872 

Wolfewicz, A. (2020, September 24). 
Human-in-the-loop in Machine 

Learning: What is it and how does 
it work? Medium. 
https://medium.com/levity/human-
in-the-loop-in-machine-learning-
what-is-it-and-how-does-it-work-
d2483c763171 

Yang, S., Korayem, M., AlJadda, K., 
Grainger, T., & Natarajan, S. 
(2017). Combining content-based 
and collaborative filtering for job 
recommendation system: A cost-
sensitive Statistical Relational 
Learning approach. Knowledge-
Based Systems, 136, 37–45. 
https://doi.org/10.1016/j.knosys.20
17.08.017 

 

 

https://journal.ibrahimy.ac.id/index.php/oksitosin
http://creativecommons.org/licenses/by-nc-sa/4.0/
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://medium.com/levity/human-in-the-loop-in-machine-learning-what-is-it-and-how-does-it-work-d2483c763171
https://medium.com/levity/human-in-the-loop-in-machine-learning-what-is-it-and-how-does-it-work-d2483c763171
https://medium.com/levity/human-in-the-loop-in-machine-learning-what-is-it-and-how-does-it-work-d2483c763171
https://medium.com/levity/human-in-the-loop-in-machine-learning-what-is-it-and-how-does-it-work-d2483c763171
https://doi.org/10.1016/j.knosys.2017.08.017
https://doi.org/10.1016/j.knosys.2017.08.017

